Objectives-Despite the increased educational exposure to point-of-care ultrasound (US) at all levels of medical training, there are utilization gaps between academic and nonacademic emergency department (ED) settings. The purpose of this study was to assess the current practices and potential barriers to the use of point-of-care US in nonacademic EDs throughout the state of Arizona.
O ver the past 2 decades, there has been a substantial increase in the use of point-of-care ultrasound (US) in emergency medicine (EM). The integration of US into EM practice has been demonstrated to decrease complications and improve the success of medical procedures such as thoracentesis, paracentesis, lumbar puncture, central venous cannulation, and peripheral nerve blockade. [1] [2] [3] [4] Furthermore, recent studies have confirmed that the use of point-of-care US can decrease the length of stay, decrease overall hospital costs, and increase patient satisfaction. 1, 5, 6 As a result of the new EM US milestones set by the Accreditation Council for Graduate Medical Education in 2014, EM residency programs have restructured milestone-directed US training into their residencies with variable rigor and variable success. 7, 8 Graduates from accredited EM residency programs entering community practices are soon going to be expected to possess the point-of-care US skills required to effectively perform, document, and bill for point-of-care US examinations. 7 Currently, there is a point-of-care US utilization gap between academic and nonacademic emergency department (ED) settings. 9, 10 In Arizona, there is a shortage of information about point-of-care US use in community EDs, and our concern is that emergency physicians may still substantially underuse point-of-care US. The purpose of this study was to assess the current practices and potential barriers to the use of point-of-care US in nonacademic EDs throughout the state of Arizona.
Materials and Methods

Study Design and Population
We conducted a cross-sectional survey study electronically using a questionnaire developed by the investigators. All medical directors or US directors of each nonacademic ED in Arizona were included in the study. The medical directors' or US directors' contact information was gathered from an online directory of EDs in Arizona. Satellite EDs, urgent care centers, acute psychiatric facilities, chemical dependency recovery hospitals, and state correctional facilities were excluded from this study. The University of Arizona's Institutional Review Board reviewed and approved this study.
Survey Content and Administration
A 34-question survey was created by the investigators based on review of existing literature, 9 ,11 knowledge of current practices, and discussions with experts in the field (Appendix). Before implementation, 3 EM physicians with expertise in point-of-care US evaluated the questionnaire for content validity, relevance, clarity, and overall comprehensiveness. The survey consisted of questions regarding demographics, US accessibility, current practice patterns (such as percentage of physicians performing point-of-care US examinations, frequency of point-of-care US use, and type of point-of-care US examinations performed), policies, interdepartmental agreements, perceptions regarding the use of point-ofcare US, and perceptions regarding the American College of Emergency Physicians (ACEP) Clinical Ultrasound Accreditation Program.
The survey was distributed via e-mail to emergency US directors and emergency medical directors with an introduction explaining our project and goals. The survey was built and deployed in Survey Monkey (Palo Alto, CA). Page logic was built into the survey, allowing respondents to skip irrelevant sections based on their responses. When the e-mail invitation did not result in a response from a particular program, the principal investigator e-mailed the ED administrator asking for the contact information for the appropriate physician who was actively involved in emergency US education. This physician was then e-mailed a link to our questionnaire. If there was no response by the conclusion of our study, the program was deemed a nonresponder. Each invitation included an opt-out option. No confidential information was requested, and no patient information was solicited by our survey. There was no risk of endangerment to patients, physicians, or others. Data were manually evaluated to ensure a single response per program. The e-mail invitation was sent a total of 6 times, and the survey was closed in March 2016.
Data Analysis
Descriptive statistics were used to summarize the data with SAS version 9.3 software (SAS Institute Inc, Cary, NC). The survey responses are reported as the percentages of total respondents along with 95% confidence intervals (CIs).
Results
Demographics
A total of 70 nonacademic EDs were identified for inclusion in our study. At study close, 58 EDs had completed the survey, representing an 83% response rate. Fifty-two percent of responding EDs were rural and 48% urban. The average self-reported patient volumes and numbers of US examinations performed by the EDs are listed in Table 1 . Most EDs (63%; 95% CI, 51%-75%) employ 15 or fewer physicians. Fifty-two percent (95% CI, 39%-65%) admit less than 15%. Sixteen percent (95% CI, 7%-25%) have a level I or II trauma center designation. Ninety percent (95% CI, 82%-98%) have a dedicated US machine that can be used 24 hours per day. Ten percent (95% CI, 2%-18%) have 2 or more US machines.
Physician Makeup
More than 75% (95% CI, 64%-86%) of the physicians employed are board certified by the American Board of Emergency Medicine, the American Osteopathic Board of Emergency Medicine, or the American Board of Pediatric Emergency Medicine. Sixty-four percent (95% CI, 52%-76%) of responders do not have someone formally designated as the director/coordinator of emergency US (ie, in charge of the US program, machine selection, practice algorithms, quality assurance [QA], etc). At 69% (95% CI, 57%-81%) of programs, none of the practicing physicians are certified by the American Registry for Diagnostic Medical Sonography, and at 31% (95% CI, 19%-43%) fewer than 20% of their physicians carry this certificate.
Current Practice and Billing
Seventy-eight percent (95% CI, 67%-89%) of EDs (45 of 58) perform or interpret point-of-care US examinations for patient care. The most commonly performed point-of-care US examinations at these institutions are listed in Table 2 . At 34% (95% CI, 20%-48%) of these EDs, physicians use US for procedural guidance greater than 75% of the time. Thirty-six percent (95% CI, 22%-50%) bill for point-of-care US examinations; 37% (95% CI, 23%-51%) record the results of point-of-care US examinations in the patient chart without imaging; and 16% (95% CI, 5%-27%) record with thermal image printouts.
Privileging, QA, and Education
In the ED's that perform point-of-care US examinations, 52% (95% CI, 37%-67%) have formalized hospital privileging for providers at their institution, and 55% (95% CI, 40%-70%) state that more than 80% of their physicians have obtained these credentials. Fifty-eight percent (95% CI, 44%-72%) do not require documentation of saved images to obtain credentialing in point-of-care US. At 75% (95% CI, 62%-88%), no one is specifically responsible for reviewing emergency physician-obtained US images for QA. One program stated that a radiologist is in charge of QA, and 14% (95% CI, 4%-24%) of the EDs periodically assess competency in point-of-care US. At 50% (95% CI, 35%-65%), no mechanism exists to archive images. Regarding the availability of US education, 39% (95% CI, 25%-53%) of the EDs that perform point-of-care US examinations do not have any related education in place. The remaining 61% (95% CI, 47%-75%) use a wide variety of educational tools. The 3 most commonly used are didactic sessions, supervised hands-on sessions with real patients, and use of online resources.
Perceptions Regarding Point-of-Care US and Barriers Of the EDs that perform point-of-care US examinations, 71% (95% CI, 58%-84%) think that it improves patient safety; 56% (95% CI, 42%-71%) think that it reduces the patients' length of stay; 40% (95% CI, 26%-54%) think that it reduces the time to consultation; and 36% (95% CI, 22%-50%) think that it improves patient satisfaction. Regarding the hire of new physicians, 40% (95% CI, 27%-54%) of all responding EDs indicated that US experience is important or very important. Of the programs that have established point-of-care US credentialing, 77% (95% CI, 65%-89%) have not met any resistance in the process. A more detailed list of barriers Responses were not mutually exclusive (n 5 45). to having stronger or more robust point-of-care US programs is presented in Table 3 . Last, 83% (95% CI, 72%-94%) of EDs think that their groups will be in favor of the new ACEP Clinical Ultrasound Accreditation Program.
Discussion
When the Accreditation Council for Graduate Medical Education incorporated US as a required component of EM, it affirmed the skill set as a cornerstone in EM training. 7, 8 Furthermore, US education has permeated nearly every level of medical training, which will only further necessitate integration of point-of-care US into community practices. 8, [12] [13] [14] [15] [16] [17] An understanding of the current practices and current barriers to the use of point-of-care US is necessary to advance this area of practice. To our knowledge, this work is the first comprehensive survey of point-of-care US in Arizona EDs.
Our results demonstrate that 90% of Arizona EDs have a dedicated US machine. This rate is an improvement when compared to a previous national study in 2006 , in which only one-fifth of all EDs had access to a US machine 24 hours per day. 11 Although this policy is in compliance with the 2008 ACEP recommendation that EDs should have access to US 24 hours per day, the use of US in Arizona EDs can improve because 22% of EDs did not perform any point-of-care US examinations. 11 Although one study noted that 35% of EDs performed point-of-care US examinations either daily or weekly, our study quantified this measure and showed that 65% of Arizona EDs perform 20 point-of-care US studies or less per week. 9 Also in our survey, 34% of Arizona ED physicians stated that they use US for procedural guidance greater than 75% of the time, which is higher than a 2015 study in which only 12% of emergency physicians used point-of-care US greater than 80% of the time for central venous lines. 9 Fifty-two percent of Arizona EDs have a hospital privileging pathway in place for point-of-care US, and 55% state that more than 80% of their physicians have these privileges. This rate is comparable to 44% of EDs from the survey conducted by Sanders et al. 9 Despite obtaining hospital privileges, only 36% of responding programs bill for studies. This rate is, however, an improvement when compared to the 2006 national study, which demonstrated that only 16% of EDs at that time billed for their US examinations. 11 Given the improvements in point-of-care US training and increases in the number of fellowship programs, it seems likely that an increasing percentage of nonacademic programs will begin to perform and bill for point-of-care US examinations. Lack of point-of-care US billing, or perhaps lack of interest, is especially surprising given a previous publication submitted from our institution, which demonstrated a substantial financial benefit to the implementation of a thorough point-of-care US program. 18 Despite the need to provide continued education and quality assessment of point-of-care US examinations, 75% of Arizona EDs are without QA; furthermore, 50% of EDs do not have a mechanism to archive images for patient care examinations. One concerning finding is the fact that 37% of EDs document the use and results of point-of-care US examinations in the patient chart without image documentation (no images stored in a picture archiving and communication system or electronic medical record). Equally concerning is the fact that only 40% consider it important or very important to hire UStrained physicians. Finally, in an era of free online access to medical education, there should be an inexpensive educational solution for the average community practitioner.
Our data certainly demonstrate a substantial variation in the use of point-of-care US among nonacademic Arizona EDs. Areas that have previously been thought to be barriers to point-of-care US use and integration are access to a US machine, lack of physician training, lack of support from the hospital, and possible disinterest due to lack of compensation. 9, 11 The top 3 barriers listed by our respondents were lack of physician training, the thought that point-of-care US is too time-consuming, and inadequate funding for US machines. Last, although 83% (95% CI, 72%-94%) of responders think that their groups will be in favor of the ACEP Clinical Ultrasound Accreditation Program, our data indicate that a large portion of EDs are lacking the requirements set forth by the Clinical Ultrasound Accreditation Program for successful accreditation. The ACEP Clinical Ultrasound Accreditation Program's guidelines require a US director for regular machine maintenance and education, continuous quality assessment, continuing medical education for each provider, periodic review of each provider's point-of-care US skills, the requirement that point-of-care US reports must be integrated into an electronic medical record, and the requirement that point-of-care US images must be archived. 19 This survey-based study had several limitations. Although attempts were made to contact all community EDs, not all EDs responded. In addition, our results were prone to a responder bias, as programs with a greater interest in US, and perhaps greater expertise, may have been more likely to respond. Most of the survey questions were closed-ended, which may have also introduced a response bias. Our survey was only distributed to nonacademic institutions, which limits the generalizability of our findings. Additionally, although the survey was pilot tested by experts in the field, the survey instrument has not been validated. When completing the data analysis, we were unable to assess differences in responses between EDs with regard to average ages of providers or average patient volumes. It is possible that departments with larger patient volumes or younger average ages have a different likelihood of using pointof-care US. Last, because of the survey length, we were only able to ask one question regarding the ACEP Clinical Ultrasound Accreditation Program. We have insufficient information to draw relevant conclusions with regard to this program.
In conclusion, dedicated US equipment for pointof-care use is available in nearly all nonacademic EDs in the state of Arizona. However, it appears that most providers lack US training, credentialing, QA, and reimbursement mechanisms. We and the responders are hopeful that the ACEP Clinical Ultrasound Accreditation Program and other educational resources may help address these issues. 
Appendix : Survey Questions
